A new action for topoisomerase inhibitors.
Topoisomerases are known to aid DNA replication by breaking and resealing supercoiled DNA. Consequently, cells exposed to topoisomerase inhibitors before or during the S (DNA synthetic) phase of the cell cycle undergo abnormal DNA replication and become irreversibly blocked in the G2 (pre-mitosis) phase. We report that following a 4-h exposure to topoisomerase II inhibitors, murine erythroleukemic cells (MELC) do not form mitotic figures but exhibit a time-dependent progression into G2 (4N DNA) and greater than G2 (up to 8N DNA) stages of the cell cycle. Following exposure to the topoisomerase I inhibitor camptothecin, recovering MELC also exhibit greater than G2 polyploidy, but to a considerably lesser degree: mitotic figures are present and a subpopulation of cells resumes cycling. However, both topo I and topo II inhibitors induce maximal percentages of greater than G2 cells when synchronized MELC are in the G2/M phase at the time of exposure. This suggests that, in addition to their S-phase action, topoisomerase inhibitors can interfere with chromosome condensation during G2 and, in so doing, induce polyploidy.